Heterotopic pancreatic tissue of the stomach is a rare condition. The author herein reports three cases of heterotopic pancreatic of the stomach. The three cases were found in the 8,154 gastric specimens (biopsy 6,122 cases, gastrectomy 2,032 cases) of our pathology laboratory; the frequency was 0.04%. The first case was a 57-year-old woman who presented with epigastralgia. Endoscopic examination revealed a submucosal tumor in the body of the stomach. Partial gastrectomy was performed. Histologically, the lesion measured 25 × 20 × 25 mm and was submucosal heterotopic pancreatic tissue with hemorrhage and cystic changes. It was composed of acinar cells, ducts, and islets (Heinrich type I). The second case was a 57-year-old man without symptoms. Endoscopic examination revealed a submucosal tumor, and biopsy was taken. The biopsy showed heterotopic pancreatic tissue in the mucosa. It consisted of acinar cells and ducts (Heinrich type II). The third case was a 54-year-old woman without symptoms. Endoscopic examination showed chronic gastritis, and biopsy was obtained. The biopsy revealed heterotopic pancreatic tissue in the mucosa. It consisted of acinar cells and ducts (Heinrich type II). The first case appears to be a true heterotopic pancreas of congenital abnormality. The second and third cases seem to be heterotopic pancreatic tissues of congenital anomaly of the gastric mucosa. The histogenesis of heterotopic pancreatic tissue is discussed.
Introduction
Heterotopic pancreatic tissue is rare and occurs in the stomach, duodenum, ileum, common bile duct, Meckel's diverticulum, and the liver [1, 2] . Recently, several case reports of heterotopic pancreas of the stomach have been published in the English language literature [3] [4] [5] [6] [7] . However, heterotopic pancreas of the stomach was already studied in a very large series by Yamagiwa et al. [8, 9] . They examined the whole stomach by numerous sections in gastrectomies. They showed 107 cases of heterotopic pancreas out of 5,446 surgically resected stomachs; the incidence was 1.2% [8] . They also found cystic changes of heterotopic pancreas of the stomach in 6% [8] . The author herein reports three cases of heterotopic pancreatic tissue found in 8,154 consecutive gastric pathologic specimens.
Materials and Methods
The author reviewed 8,154 consecutive pathologic specimens (biopsy 6,122 cases, gastrectomy 2,032 cases) of the stomach in our pathology laboratory in search for heterotopic pancreatic tissue. In almost all of the gastrectomy specimens, tissue was examined only in and proximal to the distal margins. In cases with heterotopic pancreatic tissue, an immunohistochemical study was performed usint the Dako Envision method (Dako Corp., Glostrup, Denmark) for p53 protein (DO-7, Dako) and Ki-67 antigen (MIB1, Dako), as previously described [10] [11] [12] [13] .
Results
Three cases with heterotopic pancreatic tissue of the stomach were found in the 8,154 gastric specimens; the frequency was 0.04%. Gastric mucosa of endoscopically suspected heterotopic pancreas almost always did not reveal the heterotopic pancreatic tissue, because the biopsy specimens contained only mucosa; heterotopic pancreas is a submucosal lesion.
The first case was a 57-year-old woman who presented with epigastralgia. Endoscopic examination revealed a hemorrhagic submucosal tumor in the body of the stomach. Partial gastrectomy was performed under the clinical diagnosis of gastric carcinoma or submucosal tumor. Grossly, the stomach showed a hemorrhagic and cystic submucosal tumor measuring 25 × 20 × 25 mm in the body of the stomach ( fig. 1a) . Histologically, the lesion was submucosal heterotopic pancreatic tissue with hemorrhage and cystic changes ( fig. 1b) . It was composed of acinar cells, ducts, and islets (Heinrich type I) ( fig. 1c) . Immunohistochemically, the pancreatic tissue was negative for p53 and Ki-67 labeling was 0.5%.
The second case was a 57-year-old healthy man without symptoms. Endoscopic examination was performed as a routine examination, and it revealed a submucosal tumor measuring 10 × 12 × 14 mm. A biopsy was taken. The biopsy showed heterotopic pancreatic tissue in the mucosa ( fig. 2a) . It consisted of acinar cells and ducts (Heinrich type II) and was free of islets ( fig. 2b) . Immunohistochemically, the pancreatic tissue was negative for p53 and Ki-67 labeling was 1.2%.
The third case was a 54-year-old woman without symptoms. Endoscopic examination was performed as a routine examination. It showed chronic gastritis, and biopsy was obtained. The biopsy revealed heterotopic pancreatic tissue in the mucosa ( fig. 3a) . It consisted of acinar cells and ducts (Heinrich type II) and was devoid of Langerhans islets ( fig. 3b) . Immunohistochemically, the pancreatic tissue was negative for p53 and Ki-67 labeling was 0.2%.
Discussion
The frequency of heterotopic gastric mucosa is different depending on the examinations employed. According to Yamagiwa et al. [8] , heterotopic pancreas was present in 107 cases among the 5,446 surgically resected stomachs, the incidence being 1.2%. This incidence may be correct, because they examined the whole stomach by numerous sections [8] . Shi et al. [14] found only 1 case of gastric heterotopic pancreas in 7 years in their large hospital. Tanaka et al. [15] found that only 2 cases of heterotopic pancreas (0.03%) were present in the stomach in 22 years in their University Hospital. Pang [1] experienced only 3 cases of gastric heterotopic pancreas in 10 years in his large hospital. In the present study, 3 cases with heterotopic pancreatic tissue were identified among the 8,154 gastric specimens; the frequency was 0.04%. In the present report, only biopsies and only extremely small parts of gastrectomies were examined. Therefore, the frequency was very low, compared to the whole stomach examination by Yamagiwa et al. [8] . Thus, the difference may be due to the fact that the present report contains biopsy cases and the fact that only very small parts of gastrectomied specimens were examined in the present study.
Recently, several case reports of heterotopic pancreas with cystic changes have been published [3] [4] [5] [6] [7] . The present case 1 corresponds to such a case. In the present case 1, cystic changes and hemorrhage were recognized in the heterotopic pancreatic tissue. These changes may have caused epigastralgia. In the present cases 1 and 2, the heterotopic pancreatic tissue was an incidental finding in a healthy person. In case 1, the heterotopic pancreatic tissue was composed of acinar cells, ductal cells, and Langerhans islets (Heinrich type I), while in cases 2 and 3, the heterotopic pancreatic tissue consisted of acinar cells and ducts (Heinrich type II). In all cases of the present study, immunohistochemistry demonstrated no p53 mutations and very low proliferative activity, indicating that the pancreatic tissues were not neoplasms.
The histogenesis of heterotopic pancreatic tissue is controversial. In my opinion, the present first case is a true heterotopic pancreas of congenital abnormality. The second and third cases seem to be heterotopic pancreatic tissues of congenital anomalies. Yamagiwa et al. [9] suggested that Heinrich type I heterotopic pancreas of the stomach was caused by immigration from fetal pancreas, while Heinrich type II and III heterotopic pancreas arises through erroneous differentiation of primitive gastric mucosal epithelium. However, their hypothesis lacks evidence.
On the other hand, there have been several comprehensive reports of pancreatic acinar metaplasia of the stomach and liver [16] [17] [18] [19] [20] . The pancreatic acinar metaplastic cells were immunoreactive for pancreatic digestive enzyme. However, the authors reported that normal gastric epithelium was positive for pancreatic digestive enzyme by Western blotting, immunohistochemistry, enzyme assay, and reverse transcriptase PCR techniques [21] . In the present review of 8,154 gastric specimens, the author did not find the abnormal cells of pancreatic acinar metaplasia. In addition, the author did not detect pancreatic acinar metaplasia. There is lack of evidence that pancreatic acinar metaplasia in the stomach is true metaplasia. An investigation of fetal organogenesis is mandatory for pancreatic acinar metaplasia.
The author previously investigated heterotopic pancreatic tissue of consecutive 1,000 autopsy livers of different age groups, and identified 50 cases (5%) of minute heterotopic pancreatic acinar tissues positive for pancreatic digestive enzymes and zymogen granules [2] . All of them were composed of acinar cells with or without ductal elements [2] . No islets were recognized [2] . Further, the author investigated the fetal development of intrahepatic bile ducts [22] [23] [24] [25] [26] [27] , and discovered that intrahepatic bile ducts frequently differentiated into pancreatic acinar cells in the fetal period. These observations highly suggest that clusters of pancreatic acinar cells are congenital in origin. 
